Action kinetics of a prothoracicostatic peptide from Bombyx mori and its possible signaling pathway.
A prothoracicostatic peptide (PTSP), purified from the brains of Bombyx mori, was found to inhibit ecdysteroidogenesis in the prothoracic glands (PGs) of this insect. This peptide was active at inhibiting ecdysteroidogenesis in the PGs at concentrations higher than 23 nM and glands incubated in 230 nM PTSP in vitro exhibited maximum inhibition of ecdysteroid production. By incubating PGs in vitro at different incubation periods it was observed that the first statistically significant inhibitory effect occurred after 30 min incubation in the presence of PTSP. Transferral of PGs from a medium with PTSP to a medium without PTSP resulted in the resumption of ecdysteroid production. Statistically significant inhibition of ecdysteroid production by PTSP was observed only in day 6 and in day 3 PGs of the 5th instar. The extracts of day 6 glands incubated in the presence of PTSP did not contain elevated amounts of ecdysteroid relative to controls after the incubations, indicating that PTSP does not inhibit the secretion, rather the synthesis, of ecdysteroid in the PGs. The presence of PTSP completely blocked the increased ecdysteroid production via L-type Ca(2+) channel activation by S(-)*Bay K 8644. There was no inhibition of ecdysteroid production by PTSP with glands incubated in Ca(2+)-free medium. The combined results suggest that PTSP regulates ecdysteroid synthesis only during specific stages of the 5th instar through a mechanism that likely involves the blocking of Ca(2+) influx through voltage-sensitive Ca(2+) channels in the PG cells of B. mori.